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Developing Immersive Experience at Caistor Roman Town 
Will Bowden (WB), Pat Brundell (PB), Natasha Harlow (NH), Adam Martin-Jones (AM-J) and Alex Mullen (AM). 
Abstract 
This case study documents the approach taken to developing and evaluating a mobile app for the Roman town 
at Venta Icenorum and includes a qualitative summary of the AR technique and evaluation of its effectiveness, 
for use by other researchers undertaking similar digital output-focussed projects.  
About Virtual Venta 
Virtual Venta has been developed by the University of Nottingham (UoN), Jam Creative Studios (Jam), and the 
Norfolk Archaeological Trust (NAT) as a pilot project for the Arts and Humanities Research Council’s (AHRC) Next 
Generation of Immersive Experiences scheme. 
Venta Icenorum was the Roman regional capital of the territory of the Iceni. Unusually for a major Roman town 
in the UK, the site does not lie beneath modern urban settlement but is situated instead in open grazing land 
and is largely undisturbed (Visual Evidence Fig 1). Since 2006, research by the University of Nottingham led by 
the PI has generated a wealth of data, now being brought to publication, as well as leading to a thriving 
programme of community archaeology based around the site. The site is a Scheduled Ancient Monument owned 
by the Norfolk Archaeological Trust (NAT) and is open to the public without charge. 
 
Fig. 1. Venta Icenorum from the air, with the location of the forum arrowed (Mike Page) 
Despite its recognised importance, there is little in the way of visible remains at the site beyond its wall circuit 
and there is no significant infrastructure (such as a visitor centre). Current mobile coverage is also variable, thus 
limiting the use of web-based content. The site thus presents a series of interpretative and technical challenges 
that make it an ideal target for presentation techniques that exploit new technologies. Such challenges are 
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characteristic of many archaeological sites, including the extensive portfolio owned by the NAT and therefore 
the results of this project have much wider implications. 
The Virtual Venta project uses data from the University of Nottingham’s research project at Venta Icenorum to 
create a visitor experience that draws directly on the archaeological evidence for the buildings and people of 
Roman Venta. Although reconstructions always involve use of the imagination, every aspect of the 
reconstruction and characters is based on material found at Venta itself or at similar sites. The language spoken 
by the characters draws on the work of the European Research Council’s Latin Now project (charting the spread 
of Latin across the Roman Empire) and is an attempt to recreate the Latin that might have been spoken in Roman 
Britain. 
The reconstruction is based around the forum in around 300 CE. Like many fora in this period it was becoming 
increasingly decrepit. We have shown activities that we know were present at Venta, although not necessarily 
in the forum. We have also populated it with characters, some of which are based directly on the skeletal 
evidence from the site. We know that some of the people were not born locally and it is likely that in common 
with many towns in Roman Britain, some of Venta’s inhabitants came from across the Roman Empire. 
The project was designed to investigate some of the technical challenges of delivering an immersive VR 
experience via mobile devices and to evaluate audience responses to this approach to presenting the site.  
Project Progression  
In April 2018, the Caistor Immersive Experience team, drawn from academics in archaeology, computer science 
and ancient linguistics, and an industry partner (Jam Creative Studios) working in Augmented Reality (AR), set 
out to develop a pilot application to be used by visitors to the Roman town of Venta Icenorum, just south of 
Norwich, Norfolk, UK.  
This project builds upon a previous AR app, available for visitors to use at the archaeological site and developed 
by WB in partnership with Jam Creative Studios and the Norfolk Archaeological Trust (the site owners) in 2015. 
This app offered visitors the opportunity to view reconstructions of the town’s buildings and defensive walls, as 
well as a small collection of 3D artefacts uncovered during excavations at the site, activated by scanning fixed 




Fig. 2. View of the Roman town of Venta Icenorum created for the 2015 app. 
The aim of the new programme was to expand upon the existing reconstruction to make it more interactive and 
immersive, with the potential to trial a selection of characters, languages and other aspects of interpretation.  
This case study provides a summary of the project’s achievements and impacts and discusses the challenges 
faced when attempting to render the fragmentary archaeological record as a holistic and developed immersive 
world.  
PHASE 1 
In Phase 1, the project team met to appraise the existing provision at the site and to discuss the possible nature 
of the immersive experience. The forum complex was chosen as the most suitable location to trial the 
experience, for several reasons: the forum and basilica of the town had been excavated by both the original 
excavator, Donald Atkinson, during two seasons in 1931 and 1933 (Atkinson 1932a, 1932b; Frere 1971), and by 
the P.I. of the current project with the Caistor Roman Project in 2011 (Bowden in prep). This meant that the 
available data about the forum insula were considerable and had been, to some extent, tested by modern 
techniques, unlike other parts of the town. The forum also provided a discrete and bounded location in which 
to base the interactive part of the app, with an enclosed virtual space which suited the restricted capacity of 
using an offline app on mobile devices. This meant that long vistas across the town could be limited to areas 




Fig. 3. The forum (reconstructed for 2015 interpretation scheme) 
From an explicatory perspective, the forum around the year 300 CE at Caistor would have been in an interim 
state, between two phases of building and possibly standing in ruins, although much human activity is in 
evidence in the insula from this period. The potential here was to test people’s expectations and perceptions of 
what reconstructions of archaeological remains should be like: should they be pristine and complete, or partial 
and lived in? How would that impact on the visitors’ experience and understanding of the site? These questions 
formed part of the evaluation of the project which is discussed in detail in the report below. 
As well as the physical environment of the forum at this date, the possible linguistic, ethnic and cultural make 
up of Roman Britain were considered. The use of short phrases and written texts in a range of languages known 
to have been used in the province provided the team with an opportunity to further examine visitor responses. 
The most commonly used language in Britain by this point is thought to have been Latin, but local people would 
likely have retained some of their own dialect, accent and phrasing. Long-standing connections with the near 
continent may well also have meant that Gaulish and Germanic languages were heard in mid-Roman Norfolk. 
The sources for British Celtic are very slim and based upon what is known of Gaulish Celtic and links to modern 
Welsh. This is problematic in many ways, but fits with finds from archaeological evidence such as inscriptions 
and curse tablets.  
It is certain that visitors, merchants and migrants from across the empire were in Britain and would have settled 
and their descendants kept some of their vocabulary intact. Other languages such as Greek were learnt by 
certain professions and classes, such as medical practitioners. This linguistic variety offered the team several 
options for the spoken and written composition of the app. However, it was also important to consider usability 
on a small phone screen, and whether subtitles or translations were appropriate in an immersive app, or if it 
would ‘break the spell’. The decision was made to introduce elements of other languages, but to switch into 
English as the default, in order to maintain the illusion and avoid alienating the user. To highlight the language 
element we incorporated a visual cue that the language was being translated. The audience response to 
languages was of particular interest.  
We originally intended to produce the app in both summer and winter seasons, to allow the interpretation to 
show the changing nature of the town through the year and to explore people’s reactions to being immersed in 
different weather and light patterns as well as being able to dress our cast of interactive characters in suitable 
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attire. Due to the amount of time needed to produce two versions of the app, this was deferred for a future 
phase.  
Phase 1 also involved the RA researching and providing a range of resources to the rest of the team as regards 
the material culture, architectural environment and human and faunal remains from the excavations or regional 
parallels. The team also developed a step-by-step storyboard to produce a working narrative and a cast of 
characters from which the creative designers could select when building and trialling the app. These were based 
on human skeletal remains, named persons and the wide variety of material culture from the excavations.  
PHASE 2 
Phase 2 continued the above process, with discussion and refinement of the storyboard, linguistic possibilities 
and the revision of the modelling of the forum structures in line with the current understanding of the buildings 
in the early 4th century CE. This was an ongoing and negotiated process of communicating the archaeological 
evidence within a three dimensional visual format, which proved challenging at times when the evidence, 
especially for above ground structures and configurations, is little known or understood at Venta. Essentially a 
‘best guess’ scenario was used to work out practical solutions. Other issues, such as the need to model structures 
with sharp or squared off edges rather than rounded features in order to facilitate the resolution and processing 
of the app, were unintended obstacles which would not have been encountered necessarily outside of this 
process of interpretation and transfer of information between the different fields or disciplines. This meant also 
that certain interpretative decisions were taken (for example modelling the forum porticoes with square section 
posts rather than columns) that prioritised the functioning of the app over the most likely architectural form of 
the forum, although the form shown can be defended based on the archaeological evidence. 
The augmented reality app was developed further by Jam Creative, with more in-depth treatments of the forum 
structures and work on the characters taking shape. Each character was given a distinctive look, both physically 
and in their dress and adornment. Some were given names which corresponded with known examples from 
Roman Britain, and in one case, from Venta itself.ii  
Jam proposed an ingenious solution to starting and structuring the visitor experience, in which the visitor scans 
the ground around them for artefacts, leading them to want to discover more about these archaeological finds, 
by visiting the different areas and characters within the forum. This essentially masked the process by which the 
individual phone searched and ‘locked on’ to the environment in order to render the AR model. This process of 
locking on to the environment uses ARKit (iOS) and ARCore (Android) to enable spatial awareness of mobile 
devices.  Also in Phase 2, informal recruitment of narrators or voices for the characters took place. Audio 
recordings were made according to AM’s dialogue and pronunciation instructions and based on linguistic work 
for the Latin Now project. The voices included a proposed 4th-century British Latin, classically educated Latin 
speakers from the Mediterranean and Syria, references to medical training in Greek and also snatches of British 
Celtic, Gaulish and local dialect variants.iii  
An English script was produced which allowed the visitor to work their way around the immersive experience 
with a mixture of exploration and game play. This was necessary to ensure that the main aim of the app was 
completed (collecting information about the five main artefacts) and also giving the opportunity for layered 
information to be presented about a range of incidental or secondary objects and scenes. The words spoken by 
each character were translated into Latin or other languages, which was then faded down, with the English 
version to the forefront. The idea of this was that the foreign language parts were ‘translated’ by the app into 
English, allowing the visitor to appreciate the multilingual setting, while not becoming too distracted or alienated 
from the task at hand.  
The final iteration of the experience involved the visitor being led through a series of stages as follows: 
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1.  The visitor is guided from the site carpark to the site of the forum by a GPS-enabled map on their phone. On 
the way they are told when they have reached the South Gate of the Roman town. 
                                 
Figs. 4 and 5. The user is guided from the carpark to the forum where they then scan the ground for artefacts 
2. When they reach the site of the forum, the app instructs them to scan the ground for a series of artefacts. 
This “treasure hunt” in fact allows the phone to lock on to the environment and render the AR model of the 
forum. The artefacts also formed the basis of the story that participants would ultimately follow. 
3. When all objects have been collected the AR forum is rendered at its original scale and location. The user is 
then greeted by an animated woman feeding chickens next to the forum entrance, the sound of the chickens 
attracting the user’s attention.  
                                                             
Figs 6 and 7. The user is greeted by a woman feeding chickens who directs them to enter the forum and seek out 
the tavern owner. The use of two women characters for the first encounters was a deliberate device to counteract 
the often highly masculine depictions of the Roman world. 
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4. The woman asks a question to which two responses are offered (highlighted on the phone screen). Both 
actually generate the same answer from the woman who advises the user that they should seek a cure for a 
nasty-looking eye infection and directs them to enter the forum and ask at the tavern. 
5. The user then follows a highlighted trail that leads them into the forum. The ambient noise volume increases 
as they enter the forum. The visitor looks round and sees a green ring in front of another figure (the tavern 
owner). By stepping into the ring the tavern owner character is activated.  
 
Fig. 8. The forum was reconstructed as a messy space, with background noise of shouting (in different 
languages), animals and blacksmithing 
6. The tavern owner directs the visitor towards Cunobarrus (a name attested at Lincoln), a character walking 
with the aid of a crutch, based on a severely disabled individual whose body was excavated outside the town. A 
noise indicates that the user has found one of the artefacts that they encountered when scanning the ground to 
position their phone (in this case a human femur). The artefact is added to a collection on the left hand-side of 
the phone screen. This is a drop-down menu through which the user can access further information about the 




Fig. 9. Interactions with Cunobarrus (a character based on skeletal remains recovered from the town), who also 
demonstrates that disabled people were present in Roman Britain.  
7. Cunobarrus directs the user to see the Syrian healer, Barates (a name of a man from Palmyra in Syria attested 
at South Shields). Barates offers the user an eye ointment and here the user collects the second artefact (a stamp 
used for marking eye ointments found at Caistor). 
 
Fig. 10. Meeting Barates, a healer from Syria 
8. Barates advises the user to increase the power of the ointment by making a dedication at the temple and 
directs them to a scribe who will write them out a suitable invocation. At the scribe’s stall, the use collects 
another artefact (an inkwell) and is introduced to Nasennius, who is having a lead curse tablet inscribed. This is 
another object from Caistor and is the final artefact to be collected.  
9. At this point the phone informs the user that they have collected all the artefacts and are free to explore. Now 
as they walk around the forum, they can see small green targets, which as they approach them turn into small 
drop-down panels giving additional information about aspects of Roman life.       
PHASE 3 
The final phase of the project meant testing and evaluation and the dissemination of the team’s findings. On-
site internal testing and deployment was carried out by the project team on 30/10/2018. The app worked well 
despite adverse weather conditions. A few small corrections and glitches were identified to be remedied in 
advance of the public testing. Facilitated public tests and iteration took place on 18-19/11/2018 with approx. 40 
participants and a further group of secondary school students on 13/12/2018. The results of these evaluations 
can be seen in the detailed report below.  
A final team meeting on 20/12/2018 was held to discuss the results of the evaluation, to summarise the team’s 
feelings about the successes and limitations of the project and to plan for future follow up projects to develop 
upon the pilot scheme.  
Other outputs 
 WB presented Research through creating an Immersive Experience at a Roman Town at the European 
Archaeological Association’s conference (Barcelona 2018), 07/09/2018  
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 The project was represented by WB and PB at the AHRC Immersive Experience Showcase event, York, 
04/12/2018. 
 WB presented Reconstructing Roman Britain to Norwell Local History Society (allowing members to 
explore a PC-enabled version of the Roman forum (19/02/2019) 
 WB presented on Developing and Using Immersive Experiences at Caistor Roman Town at the Computer 
Applications in Archaeology conference (23/04/2019) in Kraków. 
 NH presented Reinventing Venta Icenorum at the Theoretical Roman Archaeology Conference in 
Canterbury, April 2019. 
 WB presented Reconstructing Roman Britain to Southwell Archaeology Group (allowing members to 
explore a PC-enabled version of the Roman forum (16/05/2019)  
 WB presented Reconstructing Roman Britain to Caistor Roman Project volunteer group (allowing 
members to explore a PC-enabled version of the Roman forum (24/06/2019) 
 WB and NH presented app at Council for British Archaeology Festival of Archaeology event at Caistor 
Roman Town (14/07/2019)  
 WB and NH presented app for Heritage Open Day event at Caistor Roman Town (15/09/2019)  
 WB presented on Visualizing Roman Britain: new experiments in augmented reality at Caistor Roman 
town at University of Bournemouth research seminar (19/11/2019) 
 WB and NH presented app at Council for British Archaeology Festival of Archaeology event at Caistor 
Roman Town.  
Evaluation 
Visitors to the site used mobile devices provided for their use to interact with characters and animals within the 
forum.  
The research aims were to:  
1. Evaluate technical aspects of the system 
2. Evaluate how the users interact with and "believe" such an experience, and how they respond to it both 
emotionally and in a practical sense  
The experience of end-users was evaluated by observing the behaviour and interactions of visitors while using 
the mobile app, and through their responses in semi-structured focus group discussion and through 
questionnaires.  
Recruitment 
Two groups of participants were recruited. The first group were recruited through the Norfolk Archaeological 
Trust, the Caistor Roman project, the Heritage open day event held in Sept 2018 and members of the public 
through direct personal contacts, social and traditional media advertising. Potential participants booked tickets 
through an Eventbrite event (https://www.eventbrite.com/e/preview-of-virtual-venta-at-caistor-roman-town-
tickets-52120910045) for four group evaluation sessions, held over 2 days in November 2018. A total of 42 
people signed up.  
The second group of participants were recruited through direct contact from a secondary School in Norfolk 
(Ormiston Denes Academy). A single day of study took place on 13th Dec 2018 with approximately 15 students 
(aged 12-14yrs). Interested students were recruited by the school and were accompanied by 2 teachers. 
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All participants were given information in advance informing them of the nature of the study and provided with 
links to download Virtual Venta from the Apple and Google Play stores to install it in advance of their visit. 
Procedure 
For all study sessions, participants met the research team at the car park of Caistor Roman Town. The 
background to the project was verbally explained to participants, followed by a safety information briefing and 
an outline of the procedure including data collection. Participants in group 1 were supplied with consent forms 
and given the opportunity to ask questions or withdraw from the study.  For each study session, 2/3 researchers 
were present.  
For those visitors without suitable Smartphones, Samsung Galaxy S7 devices were provided with the app pre-
installed.   
Participants were invited to start the app and were then left to follow the on-screen instructions. Visitors 
explored the app and the site for as long as they wished. After completing the experience, visitors left the site 
as a group and reconvened at a nearby hotel for refreshments, and to complete the questionnaires and take 
part in a group discussion.  
Findings 
35 adults and young people took part in Study 1, 13 students in Study 2.   
Data collected by the research team consisted of: 
 Audio-video recordings and photographs of individuals and groups interacting with the app and each 
other, and their movements through the roman site.  
 Questionnaires designed to investigate demographic information, and participants’ experience of 
visiting the site and using the app. These brief written questionnaires provided basic feedback about 
key elements of the overall experience.  
 A group discussion which expanded upon the themes probed in the questionnaire to gain more 
detailed reflections on the experience of using the app. 
 System logs of locations. Aggregated Logs collected in order to identify physical locations, or points 
during the experience where the system may be more or less accurate in determining location.    
Questionnaire 
The majority of participants in group 1 were familiar with the site, many had worked as professional or amateur 
archaeologists at Caistor or were regular visitors. The students in group 2 were all unfamiliar to the site and it 
was their first visit. For the purposes of presenting results, analysis and discussion of the questionnaire 
responses, participants are split into 2 groups, those familiar with the site and those for whom it was their first 
visit. Practically, this meant that all the students and 4 visitors from group 1 were the group termed 
“inexperienced” (n = 13) as opposed to the “experienced” group (n = 35). Finding are presented as percentages 
to allow comparison between groups. 
A questionnaire used a variety of sematic differential items, multiple-choice, and free text items. The 26-item 
measure was designed to collect demographic data, participants’ reasons for visiting and existing perceptions of 




The questionnaire revealed that the experienced group was 54% female and more than 70% aged between 46-
75 years. The inexperienced group conversely had nearly 70% of visitors under 18yrs and was 62% female. Their 
starting points regarding Roman Britain were also varied. 85% of the inexperienced group rated their knowledge 
at the midpoint on a 5-point scale or less. In contrast, the same proportion (85%) of the experienced group rated 
themselves at the midpoint or more knowledgeable in British Roman history.  
A multiple-choice question investigated how frequently participants had previously visited the site. A significant 
proportion of the experienced group had visited Venta Icenorum many times, more than half of the participants 
had visited the site more than 10 times. The vast majority of the inexperienced group were also the younger 
participants. None of the school students had previously visited the site, and only 4 of the group were over 18.  
Sense of Place 
Sense of Place (SOP) is the way in which people experience, use and engage with the places they occupy. 
encompasses the cognitive, conative and affective domains. It is mix of the palpable and the hidden qualities of 
the place characterised by rich associations a person develops with a locality, over and above its material 
characteristics. A number of items in the questionnaire investigated participants’ sense of place.  
Although many had been to Venta for work or study purposes, some participants identified their previous visits 
with walking or some other form of exercise at 27%, and an interest in history at 47%. Respondents to the 
questionnaire identified curiosity (sometimes explicitly about the history) as a prime emotion when experiencing 
the site. Between 30 & 40% of responses also indicated a sense of calmness, quiet or contemplation, although 
excitement was also mentioned in combination with curiosity. The textual responses were used to create a 
Wordle shown in Fig. 1. The size of words in the image indicates the frequency at which they appeared in 
responses.  
One respondent wrote “Makes me contemplative rather than any other emotion. I think about what may 
have happened here a very long time ago” and another felt that it gave them “a strange sense of the depth of 
history, but also a beautiful place in summer for wildlife”. The descriptions were almost entirely positive, with 
only “cold” being possibly regarded as a negative description.  






Fig. 11. How does the site make you feel? 
Furthermore, participants were asked to describe what about the site of Venta Icenorum that makes you feel 
the way it does? Results for both groups are shown in Fig. 12. The most commonly cited reason that participants 
in both groups (over 50%) gave suggested that the way they felt about the site was a result of their knowledge 
of the local history. For others, the hidden history and archaeology was significant “knowing the Roman site 
used to be there, but now open ground with very little evidence of its previous occupation”, and “because I 
have no idea what is under my feet & I am excited”.  
 
Fig. 12: What makes you feel this way? 
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The descriptions which participants offered regarding their sense of place highlight the visible and hidden nature 
of the archaeology, but also the quiet, calmness of the site which is often associated with positive personal 
experiences of walking and exploring the archaeology. It would then appear to be important that any technology 
doesn’t change the key environmental features of the site, that sense of calm, and openness. In addition visitors’ 
inquisitiveness and sense of exploration and discovery should be supported.  
Experience with Apps and Augmented Reality 
Participants were asked if they had previously downloaded the existing Caistor Roman Town app. Only one of 
the inexperienced group had heard of the existing app, but they hadn’t been able to use it with their device. For 
the experienced group, the majority had downloaded the app (53%) and over a third had used it with some 
degree of success. Significantly, 17% had not been able to make it work. The result suggests that although there 
is significant interest in using apps on-site to enhance visitors’ experience, an important proportion of visitors 
may not wish to use apps, even if they might be aware of their existence.  
Participants were asked to rate their experience with Augmented Reality on a 5-point scale from 1 (Experienced), 
to 5 (Inexperienced). Overall, the experience with AR was fairly limited for both groups, with less than 10% (9%) 
of the Experienced group claiming they were experienced with AR (only 3 individuals). The majority (82%) rated 
themselves as 4 or 5 on the scale. The Inexperienced group were perhaps slightly more familiar with the 
technology with almost half (46%) rating themselves as 2 or 3. This may reflect the age differences between the 
groups with the Inexperienced group being made up of almost all under 18yrs.  
The New Augmented Reality App – Virtual Venta 
User experience with Virtual Venta 
The visitors were asked to rate their experience on a number of 5-point measures which attempted to address 
general usability issues, including contentment and ease of use. Descriptive statistics suggest that both groups 
were moderately content with the app, with few (only 16% of the experienced group, and none of the 
inexperienced group rated their experience as an extreme of either complete contentment or frustration. 
Similarly, the majority of both groups of participants rated the app as easy to use, with more than 80% of the 
experienced group, and more than 90% of the inexperienced group regarding the app as moderately or very 
easy to use. .  
Visitors were also asked about their levels of engagement and immersion. The results from both groups indicated 
a similar, high degree of engagement with 88% of the experienced group, and 100% of the Inexperienced group 
rating the experience at 4 or 5 on a scale from 1 (bored) to 5 (engaged). Users were also asked to rate the sensory 
aspects of the experience on a scale from 1 (rich) to 5 (sparse). The most frequent score for both groups was 2 
(45% for the Experienced group, 54% for the Inexperienced group) which suggests that the experience tended 
to be rich for the participants. In order to assess whether users experienced immersive flow, they were asked to 
rate their connection with the real world while using the app. They were asked to use a 5-point scale to judge 
whether they 1 (forgot about the outside world) to 5 (stayed in the present moment). The results from the 
measures suggest that there was a fairly high degree of  immersive flow experienced by many visitors with 2 
chosen as the most common value for both groups (42%, experienced group, 54% inexperienced group).   
Functionality of Virtual Venta 
In order to investigate how the app functioned in the wild, users were asked to judge whether they felt the app 
had malfunctioned and to describe the behaviour. 84% of the visitors noted in the questionnaire that Virtual 




The most significant terminal error was the app freezing. This behaviour was noted by at least a quarter of 
participants. If there was any consistency in the freezing, it perhaps took place more often when visitors walked 
through walls or people, also when exploring outside the forum. Participants discovered that at times, turning 
the device into landscape view also crashed the app. A number of participants also described the app crashing 
when the camera had been obscured. 
Non-terminal errors 
The story did not start at the beginning with the welcome screen. Participants typically understood this to 
mean that the app was malfunctioning and interaction with characters wasn’t possible: “I didn’t get any of the 
speaking characters. No "chicken lady" to launch the forum tour”.  
If the app had saved data and further interaction with characters wasn’t taking place, there was no indication 
how this might be resolved. A solution to this problem could be  
 clearly indicating to visitors that virtual characters should speak when the glowing green ring is entered, 
as currently it is assumed that participants will know the typical game behaviour of entering the green 
ring. It was clear from the field observation that some participants were not clear what were the 
affordance of the green sparkly rings. “what do you think you have to do with the sparkly bits? “don’t 
know – press them?” 
 indication when experience has already been completed 
 indication how to clear data and restart story 
Variation in the placement and orientation of the forum. It was clear to some participants that if the app was 
restarted, the orientation and placement of the forum was not consistent.  
Errors in story. Some participants noticed the inconsistency in story choice. This appeared to be regarded as a 
button error: “asked whether I wanted a healer or a beer - clicked beer and got healer”. A considerable number 
of visitors were unable to interact with app buttons, particularly after the story had been completed the final 
notification did not close.  
Relative sizes. It was clear to a considerable number of visitors that the relative size of the digital content was 
variable during the experience. It was also identified that their elevation appeared to change, with some 
participants appearing to be either very tiny, or floating above the forum. When the scale was correct it 
appeared satisfying to the visitors “The scale of the people when you were standing up to them – you sort of 
looked them in the eye, so you felt like you were the same sort of stature”. 
Lack of Interaction with characters. On some devices the Greeter failed to trigger interactivity which may have 
been that visitors did not approach the Greeter (entering the green circle) or it may have been an error as noted 
above. “I didn’t know the people would speak to you until I was told” and some felt “frustrated and angry 
when the people didn’t talk”. Interestingly, and perhaps revealing that the personification of the characters was 
successful, during the field trials several people referred to the Greeter as “shy” or “stubborn” (or “maybe she’s 




Fig. 13. Trial groups exploring the forum 
The orientation/relocation of the forum. It was frustrating for a number of visitors when the forum was 
relocated after the experience was reset. “When I restarted the app the same building appeared in a different 
part of the field. This is a bit disconcerting /disappointing because I wanted to feel I was in the exact spot 
(even if it was fiction). The old app always showed the same buildings in the same plane”. For one of the 
inexperienced students the relocation of the forum was a concern due to it breaking the shared group 
experience “I was so far away from everyone else!...I thought I’d found another building…I was really lonely!” 
It was also noted during group discussions, that were the Augmented Reality environment to be extended, the 
lack of locational accuracy could become a problem “when the rest of the town is built, the GEO location thing 
needs to be right, can’t have the forum over there and the basilica over here it won’t look right”. 
During field trials it was observed that participants became spread out over a range of approx. 40-50 square m. 
If family groups or other parties are visiting the site together, this might become problematic as at these 
distances spoken interaction becomes difficult if not impossible. During the trials, a family group of three 
members ended up in very different locations about 20m apart. 
Translation voice overs. It was noted by more than one participant that they either could not hear the original 
language audio (the translation started too quickly for some), or that they were surprised that the English voice 
was the same for all characters.  
Lack of information regarding collected artefacts. It wasn’t clear to participants exactly why they were scanning 
for the objects and what they could do to find out more information about them. Certainly, some participants 
were not clear what the objects were and either didn’t realise further information could be revealed or did not 
bother to read further information. This suggests that the list of artefacts or the drop-down menu giving further 
information about artefacts collected was not foregrounded enough to ensure participants could read more 
information.    
Other participants suggested during discussion that the ability to access the objects at any time, to refer back to 
them during the narrative would be useful, perhaps through having icons remain at the bottom of the screen 
which could be tapped on at any time. Some of the Experienced group expressed enjoyment at “seeing some of 
the Caistor finds incorporated” which possibly increased their sense of place.  
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The Archaeological Content 
The degree to which participants considered the archaeological content (how the forum buildings and the 
characters looked) to have met their expectations was assessed to judge participants’ immersion in the 
experience. The inexperienced group was more surprised by the appearance of the forum than those who knew 
the site well. Descriptive comments revealed that the forum felt “surprisingly familiar - the past was not the 
foreign land we expect”, though its shabbiness was unexpected to many “…the forum looked a lot poorer” 
(agreement from the room), “I thought the forum was more official…grander than that”. The appearance was 
appreciated by many as being apparently more realistic, with more civilians rather than military characters, real 
people, and the chickens: “I liked the fact that it wasn’t too polished”. Participants also commented on the 
perceived realism and authenticity of the graphics and sounds. 
Both groups expressed surprise at the way the characters appeared, but few clarified this in detail. Similar results 
are reflected between the groups of visitors with the inexperienced group possibly showing a higher degree of 
surprise at the appearance of the Roman characters. Mean values are closely aligned so any conclusions must 
be treated with caution.  
Changing Understanding of the Site 
Participants were asked to describe “In what ways did the app change your understanding of Venta Icenorum?” 
Perhaps not surprisingly, many participants suggested that Virtual Venta helped them to visualise the forum, 
put succinctly by one discussion participant “It’s very hard to visualise that site…it’s so open, such a big green 
space, that it’s very difficult to get any sense of scale or what the buildings may have been like…I think it 
(Virtual Venta) does change your perception of it”.  
For some participants, Virtual Venta allowed them to understand the diversity of activities, and the human level 
of the forum more clearly. In the discussion groups, participants expanded upon their changed perceptions that 
the site was understandable in modern terms, and fitted less with popular military depictions of Romans. “I 
think it’s good because it’s…quite domestic and civilian, there aren’t Roman soldiers all round it. For a lot of 
people I think that would be contrary to what they would expect” and another explicitly stating “no swords 
and shields which makes a nice change”. 
Artefacts 
Visitors were asked what they had learnt about the artefacts of Roman Venta. The majority of responses 
regarded the way that the artefacts were employed within the experience rather than specific archaeological 
details. Those who found the drop-down menus showed increased understanding of the objects: “I knew a few 
of the artefacts found at Venta but this increased my knowledge. Good amount of detail describing each 
object. Interesting to read about isotope analysis on human remains”. The observation that artefacts used in 
Virtual Venta were linked to the site appeared to be important “They were actually 'real', dug up on the site”. 
Languages 
Participants were asked: What did you learn about the languages of Roman Venta? Virtual Venta explored the 
use of various languages in Venta Icenorum. It did this through the use of authentic language replayed as audio, 
and an automatic English translation which was played shortly after the untranslated language track began.   
A large proportion of participants noted that Latin was used in the experience. A smaller number of people 
identified that was additional languages might have been spoken by original inhabitants. In general, hearing the 
original languages was well received and added to the immersive nature of the experience: “nice to hear spoken 
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Latin, even if it was just in the background – made it come alive/real”. “I grasped that Latin was being spoken 
but I would have liked to have heard the full Latin before the English or without the English drowning the Latin 
out”. This comment reflected the design decision that there was a longer delay when the Greeter the original 
language soundtrack and the English translation, this delay was reduced for all further translations. For the 
majority of the audio, the English translation was more prominent. This was disappointing for a significant 
number of visitors. There was some irritation expressed in the group discussions that the male voices were 
overdubbed by a female voice. Opinion was divided on whether they would like to explore the languages further 
(Fig. ), perhaps due in part to these frustrations with being able to hear the audio clearly. Interestingly, the 
inexperienced (student) group were broadly more interested in taking the language aspect further, whereas the 
experienced visitors were more polarised on the subject. 
 
Fig. 14. Interest in languages 
The space and sense of place 
How did the app change people’s feelings about the site at Caistor? The most frequently given answers described 
how the experience brought the site to life: “given it is in such a green field site, it did bring the town to life”, 
and “App shows the site is more than just a field and that it was not originally as open and covered in grass 
but a busy town. It changes your experience and understanding of what the Romans saw. I thought it was 
good at bringing a sense of life to the place”. One of the Caistor guides talked about challenges of getting visitors 
to the site to “connect emotionally” and that a clear value of Virtual Venta was in helping visitors to visualise 
the town and “take them back to that time”.  
The explicit connection to the physical site was very important to a number of the visitors when describing the 
experience in the group discussions: “being in that field and thinking ‘wow this was all here’ and it was hustling 
and bustling and there were lots of people, makes it much more relevant to me today…”. However, one 
participant identified a potential negative impact of digital location-based experiences: “[I] wonder if it maybe 
reveals more of the past - but also disconnects somewhat from the tranquillity of the present site”. More 
frequently, participants suggested that Virtual Venta had inspired them to find out more about the history of 
the site. 
Navigation in the Virtual Environment 
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Evidence of immersion in the virtual environment influencing participants’ sense of place was perhaps revealed 
by their navigation through the virtual space. Some people were observed navigating in the field as if it was a 
real place with real objects and people. During discussions some described walking around in the virtual space, 
respecting the objects, and characters placed in their way. Some students walked through everything, while 
others reported respecting the model and this prompted a suggestion that “hard edges” might be designed to 
ensure people can’t move through virtual objects. 
Impressions of the experience 
Although participants had comments and reservations regarding some functionality, and the errors they 
encountered, the word cloud shown in Figure  reveals overwhelmingly positive words were used to describe 
Virtual Venta.  The size of words in the image denote how frequently they were used.  
 
Figure 15. Describing Virtual Venta 
Almost half of the Experienced group (47%) and a third (33%) of the Inexperienced group who gave answers to 
this question described it as “immersive”. Interestingly, of the Experienced group, 60% described it as “fun” or 
“entertaining” as opposed to only 17% of the Inexperienced group. As the Inexperienced group almost entirely 
described it as immersive and/or educational, the results were still extremely positive. Only a very few negative 
descriptions were used, such as “bit limited”, “glitchy” or “battery-draining”. The immersiveness was highlighted 
by those visitors who forgot about the outside world: “Being inside the forum, I really loved that, and I did 
forget the real world. I was definitely in the forum walking around and bumping into people”. 
Desired Features and Development 
Participants suggested a wide range of features they would like to see in addition to resolving errors or 
malfunctions of the existing app. Much of the group discussions also focused upon further development of the 
experience. 
Extending the 3d environment in space 
More than half of the Inexperienced group suggested that extending the 3d environment to include further 
buildings, or even a representation of the whole town. One participant suggested that they “Would like to see 
the town appearing as I reached the gate & some views of houses & whole site, not just the forum”. A 
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considerable proportion of the Experienced group also wanted to see the 3d environment extended to include 
more specific areas, for example “amphitheatre, house, street scene, bathrooms” and characters 
“administrators, military, priests”.  
Extending the 3d environment in time 
Currently, Virtual Venta provides a snapshot of a particular point in the forum’s history. For at least one 
participant, an extension to the environment into time rather than just space was also desired “chronology of 
the town integrated with different "chapter" at different points of the town's history”. During group 
discussions, this concept was explored further “Obviously, Venta’s got a really long history and maybe it would 
be nice to almost have different chapters of the app at different points in the history of the town”.  
Introductory sequence 
As hinted above in the quote regarding the town appearing as the site is approached, a number of participants 
suggested that the introduction to the experience could be enhanced. The desired changes to the introduction 
were both from a navigational and technical point of view, in terms of both information about the app and 
orientation in space. Typically, a further introduction regarding the historical context was required, such as those 
participants who wanted “commentary from entrance to site to set the scene, tell the history, explain 
terminology”. 
This orientation or introduction to the experience would also be supported through the extension of the 3d 
environment “It would be useful to see what was around the town - to put it into context. To also walk around 
the outside of the town at first to get orientated”. These ideas were explored further during group discussions. 
There was an apparent desire to see the town from a distance, perhaps using the old app’s AR view from the 
South Gate. There was also a suggestion that it could be good to have virtual characters at the south gate to 
introduce the scene.  
Navigation in the physical space 
During the group discussions it was suggested by some who are familiar with the site that although the grass 
was short when testing took place, during the spring and summers the grass can get long, becoming perhaps 
hard to negotiate. This may impact the site’s accessibility for some potential visitors. The participants followed 
the map route, making a direct path across the site from the South gate to where the AR forum was located. The 
physical site has straight paths where the original Roman streets were located between the two main gates. It 
was suggested that the navigation aid might be modified to encourage visitors to keep to the original, and well 
used tracks “so you didn’t cut across the grass, not looking where you’re going and wading through patches 




Fig. 16. It was discovered that you could screenshot a picture of your friends with the forum in the background. 
Clearly the “selfie” aspect of the experience could be developed. 
Interactional details 
In no particular order, a further range of suggestions were made both in the questionnaire and in group 
discussions.  
 Tap on pop-up artefacts to trigger the extended information (rather than menu) 
 More Easter eggs – Dancing Romans 
 Riddles to solve when you visit a stall/person.  
 Being able to talk to more characters 
 Greater numbers of characters and animals 
 More chance of "selfies" in Roman Britain 
 Restarting app at the point it was left/crashed  
 Off-site/online availability 
 Navigational aids, such as site plan and individual tracking 
 More stories and interactions  
To also make the experience richer for a range of visitor profiles some suggested that puzzles, riddles to solve, 
simple Roman quizzes, and mini-games would appeal to children. Currently they felt that the app was aimed at 
adults and there could be alternative versions for family groups. There could be a range of objects to find, and 
prizes (Easter eggs) for finding artefacts. It was noted that there are positive and negatives regarding having all 
the information about objects at the beginning. Sometimes finding objects and information throughout the 
experience could be better for families/children – there is a deferred reward for exploring the site. This perhaps 
also reflects the archaeological process: “Archaeology’s a bit like that – and I’m totally not an archaeologist – 
you don’t necessarily know that something is straight away, so it’s a better parallel with what you are doing”. 
Conclusions and future projects 
The pilot project very successfully met the objectives as set out in the application. Although there were areas 
which were curtailed due to the lack of time and match funding for the developers, the app itself was well 
received, visually impressive and achieved many of the projected targets in terms of changing people’s 
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impressions of Roman Venta. The interpretation was considered to be innovative and informative, with a fair 
few visitors remarking on the surprising factors of the architecture, languages and overall design features.  
The evaluation showed these impressions were widely held, with both experienced and inexperienced visitors 
considering the app to be immersive, interesting and fun. The app was also largely regarded as easy to use, even 
though the majority were inexperienced with such AR apps. The participants responded intensely to the sense 
of place and the idea that the remains of Venta were just under their feet as they were experiencing the 
reconstruction. The emphasis on building the immersive world based on detailed archaeological evidence was 
considered to give the AR a believable quality and grounded it in the latest research. Some aspects of the app 
were less well explored, including the ability to hear, interpret and understand the languages being spoken, and 
the menu system which somewhat hid the artefact information. The linguistic challenges, for the research team, 
voice artists and the volunteers, were numerous. This part of the project would benefit from further investment, 
to allow more accurate presentations of the languages of Roman Venta and to satisfy many visitors’ curiosity 
about the voices of ancient Britain.  
Visitors also requested an expansion of the town in AR, from specific features like the temples or bath house, to 
the whole settlement. A technical follow up could consider the benefits of repurposing old digital media, such 
as the original AR panorama of the town, and seamlessly linking it to the more recent immersive experience. 
The town could be divided into separate interactive zones which could be explored in real space by utilising the 
panorama as a map. This would orientate the visitor much more clearly in the urban landscape, something which 
participants felt was lacking and often expressed in the evaluations.  
The ability of the technology to deal with a large, open area outdoors was tested to the limit, but the evaluation 
showed that it was possible to experience the AR in such an environment and that the technology can only 
improve in future. The capacity of the phone devices was one of the main restrictions on the duration and 
richness of experience. Using other technology, such as a HoloLens, in the field would allow for a different 
experience which could be trialled in future. This device would provide a hands-free alternative to a phone or 
tablet and allows a wider field of view and more accuracy in environmental scanning. These features should be 
strongly considered as candidates for future funding applications.  
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ii The name Nase[nnius] is known from a lead curse tablet or defixio which was found close to the River Tas at the town. In 
its Celtic spoken form the extended version of the name would most likely have been Nasennios (Alex Mullen pers comm). 
iii Greeter: educated, local Latin [Latin] 
Bartender: local, less well-educated Latin [British Latin] 
Cunobarrus: first language British Celtic speaker [British Latin-British Celtic mix] 
Scribe: educated, from Italy [Latin] 
Nasennius: local, less well-educated Latin [British Latin] 
Barates: educated, from Syria [Greek-influenced Latin] 
                                                                
